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Acalabrutinjb is a Bruton tyroslne kin:
otat phase g ,troy i 

""ri;J;t* 
^'''dse inhjbrtor aporoved for pat,enls *rn^:::l: rymphocyrrc teukemia (cLL). ASCEND ;s rhe piv.in patrents wrth *Loa"o7"."n""a^i,""rsus 

rnvestigator's chorce of roelalsih

;'11"1.1;m"""v*,-n*,#ffiJi?,i',h,i,Ji;k*,*#i##"',I^i#:"[11?"Iff:]i"il;l::"":Hl;Xil,?LLL recerled oral acalabrulinib 'loomg lwice darly *,,iprogr"*r In ol'r'' 
we report final -4 year follow-uD res,rrs. parrents witn F/Rlotaror 310 patienrs (acatabrutinrb. ; = lss, ron, 

"'=l isiB;t]';]5d);#::::P]*le. toxiciry. or invesrisaror's choice or ton or BF. Aand!t3 months (ldB/BB), acarabrurinib srgniricanry 0,"[^9"6 ;i"i.ii;illo-rbo 
At meoian rolbw'up ol 46.5 monrns (acarabrunn,b]

{medran' nol reached INFI vs t 6.8 months: p < O oO,, f ii ,i"",i piS"#r'assessed 
progress'on-free survrvat rprst versus toHlgioverall survrval (oS) was NF (bolh arms): ;, ,";ift3;il"T:^';;":.,t: y:* u27o (acalabrurinib) versus .9% 

trdRrBR). Meoln

l"u:,*,m,1'" m; fl fl ::,ru:J:",;"",fff :j:;'iiffi ,,.,; "i'i':j;3,;r#11;"1., ffi ;*m:::n:1,::
orrhage (3% vs 3old, grade >3 infectroi
2qd. At -ayears ro;rJwt-up ;"-b.;I^ry::y.rr"").;;.;;;;;il',ili-ffl+$";;;l'":"J:j;I:,.fl::*:"^l;

p'of.te in parrenrs wrri#"a[:--"'''" rrarntarneo favorable eflicacy ve'sus stindaro-of-ca.J"i,r"". 
"1J"" 

J"rr.srenr lolerabiriry

INTRODUCTION

Bruron ryrosrne k rnasr tBTK ) irrhihrr orr h.rvc improvrd p,rrir.nr{xr(or)rc! in..h.r(r.u( lvrnph,,cyric I(utietnri (CLLl, rnr.ludilp in
lh,.e-reLrt\cJ/refrrirory UL/R) icrrrng., ff,. gfK l;hii i,"r"' 

"".:lr"-orur,rh. anJ ibr,utinrb arc 
"pprou.J t.."n''.ri ;;;;;rlJ;prrrcnrs wirh I(/R CLL.ll_,ruriniL. n covalerrr BTK ;,,h;bi;;;;;

xil,i H:lT lJ,, :: H,:l:i.x, 
;1,,,,:.].,#liHr 

:I liltrj

agent ci,npJrrJ rvrth Ufaturnrun._rb, an anlr-( D2U antrhorlv. rnp;rrrcnrs 
,wirh R/R. (.1.1 in rtrc nf.stlrueit';ilr:J ii;;;lJ,.lrncre:lsed rrtes oi cardrov.rscul.r. r

.rrrier rih.r.rrion.'hrcJ,;;:';'J ;1l",[l; J,,[.:;Jiffi ::],il:J.trrrrh usc. with r...rt,n.n r:._.rgcn r .,r,rf Cfr.iffl,,r,,,i."ii,,*,1,dose 
, 

r<rtucrions rn rpprrximeicly sof" "f pr,,.r,, *,ii,.,i.,r,iDtiflttirrr,n evenrs.a , likcly Jue ro ,,ff rarg., fl,",l,r* ,. ,r". Xtjl[i rnas(J \_\.rrh .: n.rl,rFous eysteirrc rcsi Jucs. n
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Ac.rltbrutrnih is c n(x(-gcncration covalcnt BTK rnhrhrtor$rrh gr(irrr selccrivirl.for IITK compareJ r.r.irh ibrutinib- anian rmproved crrdiovascular tolerahility pr"6le as demonsr.,rreJ
m the.FI EVATE RR sru,Jy.o Acalabru,;iU *., 

"ppr.".,iir'rilruA tur rhc rrcarnrcnr of CLL rn 20l9.r,,ASCglO l. rf.,","i,_
:ll"],?i1ie,, srudy of aialehrurrnib uersus invesrigaror.s.hlire
or toetJtrsrh plus riruxim.rb (ldR) or bend.rmusrii. plur,,,r.,r-
imrb. rBR)_in prri(nrs wirh ivn crl i" ii,. f.;;'ri.,';,;iil;(,t ASCEND. .rcahbrurinib m(rn()rherrpy demons!mred srni6-canrly I,mfn tvrLl progr(ssir:n-free survivJl 0,fS) *irl, an .,..i.or-drrr rorerJt)lllty pruhle conrpJred wtrh rnv(sttgtuor,s cl),rrce'uiI,.lR/BR er n mudian follow-tip of l5. t nronrhs.rj

---r 
he orbl(c]lve of rhe currenr tnulysis rs ro reporr the 6n.rl eiticacl .tnLl sttcrv rr\ults Ironr tlrr, A\CEND srud).er a mrdi:rnstudy follow-up of approximarcly 4 years.

METHODS

StLrdy design and lreatment

.-*S!:F\l) (ilinrc.rttri.rt..gov idrnrr6cr: NCTOl9-0 HrA(:t-CL-109) rs a phrsc 3.'rand,rmized, .r1,".;;.;,,p;;-j;l
bel,stuJy. Thc.full srudy .lcsiun h.r" b."n p..ui,,urly .1.J.r,'t.dald reponrd.rr prrrierrrs were randomly asiigled 

"i; , .;;;ir7((l l)rocc{turc rn n l:l ratio trr receive a..alebrut;nib rnoro-
1fer1W or .invesrigirror's choice of rrearmenr (ldR or BRInJnoomrz.Iron wcs srr.rriFed by del(l7p) starus tves v( n;i'r.tsr(rn cooprrarive Oucologv Cr"Lrp ifCOCl pi.for.rnii
:,,..tr:,,1-,1 

vs 2). .urJ- lirres ,ii prior rher,rpy ...eir.d t t_.] ,szrl. A(rlalrrutrnrb [00mg) was ldmrnisrerid orally rwi..e.1arly

ASCEND Finat Resutts in R/R CLL

urrril progressive discrrsc {pD) or unacceptable ruxicirv- Ir rh,rnvrsrrgitors rhoicc irrrn. r,Jclclisib 1I50mg) *rr rdnrinirr...iorally rwice drily unriJ pD or unacceprabli ._i.i;; ;;;';;;;l:;narron^wirh rituxinrab (375nr1y'rni rntravcnouslv lIVl r," ,{,. rol thc firsr !-y(le, followcd b, 500 mg/m: IV cvery 2 ;";il,; ;ooses Jnd rhen ever) 4 wceks for ] doscs for a ioral of ]i l;iu-slons)j-allerniTivel),.hend.rmusrine (l0mg/ln? IV on drvs t 
"n_,1zor cycles []hrough_6) was ldminl\((rc,l in.ombinarion wirhrlruxrmal) (J/! m&hz IV,rn day I of rhe first cycle antl 5U0rnrirrl- I v rltere.rrrcr on day I uf cyiles 2 rhr,-,ugh 61. patirnr. rr.eii-rng rnvcsrrH.ltor s choicc of rherapv whu hld confirrnrd Jiseasepl,ogrssstoD w.re p.-rnrirrrd to (ro5s ovcr to rlr(elve J(alabrutt-nro n)onorherrpv. Dose nroditicetions were allowed for,n.r.,rnl-

menr Ir aJvcr\( (v(nrs (Als). par irnrs wcre wrthdrlwn fr,rm ih.stud) due tu withdraw:rl of ronserrt. lo:,s u, f.tt"".un. ,r. .i.*i
r ne lllStllutri)nal review hi)ard or il]depetrdent erhics commir-

:i. 11 
j,":h sitc,approveJ.rhr proro.,rt. Tti. 

"rr.irl 
*in::;;j,;.;.,1

:".::Tlrg * rhc prrnt-rplcs of rhc Dechrarron of Hclsrnki .rnd
Il: _,:::,i11,"nr., Lonferen(e on Harmonrsarion (iooJ ( Lni.al,d(urc. 

^r pJnents provrdcd writren informed consent.

Patient population

,^ l!ql!1. fltrrnrs wrr( odrrlrs aged >t8 y(ars wirh (.Lt. who
!-lo.P_..yu.rll....ir-.d cr lersr i ry,,r.n,i.,i.."py. l.,,i.nr, *:...
:i1r_:l:! i" h.rve an.ECOG prrformanuc srarus ;f Z ", t.*, ,nl.i
:11:q:1re 

Dem.llotogrc, heparic, and renel funcrion. parrenrs wirh
:19"1!.i1, earriiovasuular Jisease rcquiring ion.o*i,rn, *"rir'rrn or equrv.rlent vititmin K. antirgooist rr;a!_eor, u, ,rho-i"irec(rved pn()r rreatnrcnt wirh BTK, phosphoinosiria. .l-1,r.",.,s.

Ghia et al

lilllr
Baseline Characterislics

Characteristic
Acalabrutinib Mon otherapy (n = 155)

Age, mediafl (range), y

>65 y, n l%)
Men, n (%)

Baseline Bai stage, r (%i

HI
t-tv

unknown

ECoc PS, n (%)

0

1

2

Cytopenia(s), n (%)

Absolute neutrophilcouDt <j.5 x l O,/L
Hemogiobin <1 I g/dl
Platelets <100 x tOo/L

ll2-microgtobuhn >3.5mg,{-, n (%)
Eulky disease, n (%)

<5 cm

)5 cm

Genomic status, n (%)

del(l1d
del(]7p)"

IPsSmutation

del(17p). and/or Ip53 mutation
del(l7p)" and 7p5j nrutation
del(]7p). wilhoul IpS3 mutation
fP53 mulanon without det(17p)
Unmulaled tGHv

Complex karyotypeo

68 (32-{9)
97 (63)

108 (70)

90 (s8)

65 (42)

0

lnvestigator,$ Choice (

67 (34-90)

98 {63)
100 (65)

s0 68)
64 (41)

1 (0.6)

ss (35)

79 (5r )
21 (14)

9 (6)

46 (30)

57 (37)

126 (81)

80 62)
75 (48)

441(28)

21 (14)

34 \22)
42127)

13 (8)

8 (5)

2003)
r 9 (77)

3 (2)

ldR/88) (n = 155) Totat (N = 310)

67 G2-3f,)
r 95 (63)

208 (67)

sB (34
78 (50)

1e02)

14 (9)

49 (s2)

57 (37)

120 (77)

7e (s 1)

76 (49)

180 is8)
125 42)

1 (0.3)

r 13 (36)

157 (51)

40 (13)

23 (tl
9s (31)

1r4 (37)

246 {79)

39 (25)

27117)

39 (2s)

44 (28)

22 (14)

5 (3)

17 01)
r09 (70)

3Q)

159 (51)

15r (49)

83127)

4806)
73 (24)

86 (28)

3s0t)
13 (4)

37 112)

228 (7 4)

6 \21
lMu1al 

on status for pat ents wilh
lconrptfl 

karyobpe was dotined

de r'lu'wo,r Uan! on lt.ose,ecu,oeo r irc c,ncatda.Joasc
as 2J abefialuns
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l'riltt
Patient Disposition and Treatme

Parametet

llme on study, median (ranoe), mo
Palients who disconlrnued lrealrnent, n (yol
Beasons lor teatmenl discontinuation, n (%l

Planned study lerminatton by sfronsor
Advers€ evenP

Progressive disease

0eath

lhvestigator discretion
Withdrawalof consent
Lost to lolow-up
0ther

nt Exposure

exposure, median (range)., mo

I median (range),, yo

ent c'ycles,. n (yo)

Acalabrutinib (n = 155)

46.5 (0.53-54.2)

154 (l00)

ldB (n = r 19)

45 7 (0.03-53.0)

118 (100)

wwwh€maspherejournal.com

BB (n = 36)

44 s 10.53_52.6)

7 120),

D!Ialton of treatmenl

Relative dose intensity
Received 26lV treatm

74ll48)

3s \23)
34 122)

6 (4)

1 (1)

10)
l0)
2l'1)

44.2 \1 1-54 .2)

99.1 (48.3-100.0)

NA

10 (8)

73162)

22119)

212)

6 (s)

1 0)
0

4 (3)

11.s {0.1-52.3)d
88.4 (46.6-100.0r

92 08)'

0

60n
1 (3)

0

0

0

0

0

5 6 0 o-7.r)'
96.4 04.5-102.5)i

29 (83)".80% ol palenls mmdeted BB trealmenl.
ioah lcy teJlmenl d,scontinuauons oue to adver,Se svqlsr{ere captned trom he reaheql tenninaton case reDol torm

;[;;i;f# *. -*"''" Durnor r'eared (acirabft nib.,, = 1 rd',,, = ] ;i:;=ii;;;;,ili;i,'r# rc L?dr,,",,, urposJ,u carcLrar,o,,s

€endamusline only.

Bn = t'endamusline ptus riluximai; tdfi = idelatisib rlus ritiujmab; lV = lntraveno$j M = not apptjcable

:.r..r...,:r.1r;:f 
*"t kinasc, or B-ccll lynrphoma 2 inhibitors were log-rank.tcst (strarificd by randomizatron srrari6cation factorsas recrxded in en interaciive 

",,i."/*"b ;;;;;'.;".-;, ;"ri:lur acJl.lhruTrrib vcrsus idR or BR sep.rrareiy.*"r. b";;;';;'r;urrrtrirrifrc,l ( ox 1,oporrional-hazarcli m",j"( 
"rJ 

't,;:l;;J;;;
Dascd..rn unsrrJrihcd Iog-rarrk rcsr. Analy.ses .t ir*",r;;;,;.;r.srs,rd l,FS for,rurJ.rbr rrrinib vrrsrr. IdR/B'R;.r; ;i;;;:?:;;Jtn presprcrhed.strhgroups b.rsrd on prognosric r"ri"tt.r, ur,,.,nsrmrlrr, clhodolugy as for thc anrlysis"of 

".rfrU.ri*,Lr',.r.ri:ln:. pR P.rrienrs nor rneerrrrg rhe irire.i.r i",. pisl"j 
"ri,"Iirt)c tr)Jl\ sts dtft, wcrc censorcJ.

,,An.rllsrs of OS. l_.ruR, crrrl TTNT for ccal.rhrurinrb vcr,,us

ljYlO l.r. J.rri,rrneJ usrnF_ rhc srmln.,hrJ. 
", 

j.r.r,'bJj
ror rnvrsrrgar(,r-assessqJ pFS f,,r realabrutrnih 

".r,rr iJiiiii{.ln posc hoc analyscs oI OS hv h,"

Il: l:1", b: *{,,n o n,n.,,",, n.i.ldll,:,1;l;::l i::::l;rrruucr. ano I.v.rlucs wcrc bascd on an ,nrrratilicd log-r.rnk rcir.Anxi)'srs ot ()RR.wJ, haseJ on a t..,.hrar-M"nr.J-Hi.r.r.f '*,
:.ll:":.. ,l,r rallC(nnrzirrron srrarificarion [rcrrrrs; rhe 9j"r, cun-

iffL[i1,.T:., 
((.t) w.rs h.rsrd rrn nrlrnrat 

"pp.n*,.",,,,n ,,,ng

Study end poinis and assessments

,- fl"- f 
*]',lrt,, reported prirnary srucly encl p,)i,)r wrsInJcP.n(l(nt llrvrew (r- nr,,,..-asscsscJ I,i,S.,, ef*. ,f,. .--m.rrv crrd poinr lvirs rne!. pF5 ,u", ,rr.r."d 

-on 
l* 

'ir:';. 't,, 
J":-rgirror. Invcstrgiltor-.rsscssed I,FS wjrs (lcfinc(l as the rimc f.nrnraIuorI]z.t on LIlrtl disease progressiot]. assessed haseJ on

lT,:f 
,:::yl Mrrkrh<,p on chrinrc r-,.pr,,"yiil |.,'r...i"(,r o(arn trom anv cau\ct whiehcvrr occurr(lhr\r. Orher ef6c.ro.end poinrs inilrrded or..rff *."irriioiiover.irr response ratc (ORR). Jurarron of respons. {DOR): ;;jrrmc ro ncxr CLL trcirmcnr (TTNTt. OS ,v". i"n""a 

"Jrj,.',irnlx^urrr.r.rnoomlz3ttun untrl dcath duc ro any causc. ORR wasus'rrcct as the proportror ol patierts who achieved .r co,nolerercsponsc ((,R), t,R wirh an ineonrplete hl".d .;;", ;;;;t;;;
l\_r\r,. nocrulir pJrlil rcsponsc (npR), rrr 

-p.rrti.rl response (pR)ov<r thr r,'orrrsr c,f the strrdv. DC)R was Jctin"d as rhJ rim. f.,_,hrsr,Jt,cunrenrarion of obiectrve response 1CR. CR,.,,pR--;;l;li ;ro rnL'(:lrlrcsr trme ol Jisease pro[rcsston oa Jeath faom:rn,ieuse_ TTNT rvas de6ned as rhei,-i f-; ;";;;;,;",;;; ;; ;iil)(n,rt,,' n()n_lr()roc,rt-slc(thed trcJtnlenr rr)r cLL.
,.5atrr). wrs arsesscrl b,rsed on t rrrrme n l -em(rg(nt AFs ,1od

llJnic.rl 
J.rlrr_rr..rrorr tests. AFs -.,. s;J;,1-;;;;;jt;;',; "rii:

Natr.ll.l_(.ancer In\titute Cumnlon 1er,nin"l,,gy a;,i.;;; ;;;Advcrse Evenrs. versron 4.0J rnJ reporred ,p ,i.}O J"rl'"f".thc I.rsr rlost.of stuJy drug,.. 
", 

.'i;;;;;;i ;;r;;.;il;1.:'sron, whrchever was longer,

BESULTS

li(rwccn l-ehru.rrr. 21. 2017, and fanuarv l7- 2ott tc)vpi(renrs were Jssessed [,,r si;*;1., J;rr, : f b p",1.'n,i *.r. 
'."ra.rr-lzr\l 1a(iilahrutinih, n = l55l invcsrrgaror,s.h,,i..,, =-l.ii ii:iR,n= Il9r BR, n = 351)i ot the parienis randornized ,o ,t. ,,1r.*trgarur's ehoiee trearmrnl rrm, lltl parienrs ,"."i"..f ijll rn.fji"p.,j::l::.*::* BR. overrll, rtre msd,,, ,s; ;;,-;;;.,;,,zzo parr(nt> l/4't"\ had unmuratcd ,nrmrrnJglubulin ir".rur'

flrrn,varr.rl'le rrgion (t(,HV) genes. 86 {2s..,f f,.ia .:h.;;,"""i"i
,l 
/f dclc(ion ldel(l7p)] ind/,,; Tpf.l mur.rrrons, .]5 ff f;, f i"i

;!ilti:IiijlxlIl',,,,,iij::i,,i..1+,;1,llil,iilli,*;lIucr( I /p),6 (l'Z) hilJ .unrplrlx karyorypc rCX,,.r,,.f iZf 1ij,.,,
I^.1._ l:l,r"g. .J. 

4 (Ta bte' I r. parienti in ,f,. o., f"[.r,,n,fr l.ii
f y"r- i:o,il "f I tranSe. t-B) prior lir" 

"f ,1"."p, ,ra friilri.rn rne rnvesrrgaror! choice rrm h.rd r 
',.ai"" .r ) i.*rl.-i- irjiprror lines of theranv

A r thr tirnr of rl'a ia uuroff (Srprcrrr bcr 3, 202 I ) for r hr finrlanaty\is, I l2 of I.s4 paricnrs'173y"t ;n r;; j.;t, i,;,,;;;,i;rnorrorhcrapy i.D ha(i complrrcd r24 .,,r,hr;i;;;";;;.;,;

Statistcat analysis

, 
ttGi.r.r,..rnaly,cs wcrc perform<rJ.in rhe lntEn(.ru-tr(rt p(,p-ulatron i.lll ranrlonrrzeJ pa(renrs). C_r) u..rs analyzeJ using thed.rra rhrougho.r rhc.study f,llow-rrp. regar.ll.,si .i ;;",;-r.;;cros\r)vcr Srfery ,rn.rlyses were pe.io.rnei i" it . ."f"r"-""r"1l:rrr.,n. wh ich includcd p.rricnrs .i,t,, .l.lr.l'ri'i"",;', i:'rl:;rnv study Jrus.
Arulysrs of invesriglrrrr,assessetl pFS was performed usinu .rsrrarihcd l.,H-rank rrsr. Thr hazartl ,.",i" tnni?," r.rl"lri*i,l,iversus invcsrrgaror's chorce rvas hrsed on a ,,irrnti't"_' i,Jljl

f ortiunrl-1.12, rd\ nrc,Jel, arrd p 
""lr* ;;; ;;;.n ;; ;;1,l,r:;

3



lT.rhlc 2). In the IdR erm,92 of llE (zll,i,) prtienrs hedconrplerrd 
-)^6 
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li',?* ,p .1," 1p..q.:xirnarett. 4 y.",, .f iori"*-"i' i;;$ilirnatyns of ASCIIND. the rcJr-rcii,,n rn rhe risk ;i;;";;_;;;;or dearh (ie. plS)with acalabrurinib versu, inu.r,igr,,ori..h;,.;
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Toxicily CrileIla ot lhe
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ll:l 14": "lJ rlrr 42-nrt,ncir OS r"," *r" 78yo. urrtr 23,,t ofpJn(lrs h.a!ir)g discr)rrinued rreirrmenr d,,. ,. Ai.. iVilf. ....iircporrs ol long-rcrnr follorv.up dara i" p",;.",, *,if,'ilnE.iiJppr) mosrty ro parienrs previouslv trerited wirh .h.;;l;";,;-
1()rhcrrf). rhe [urure rrc.rrrnenr lariJsiape for R 'a.i;;ij ,;;
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